A pink-coloured bacterial strain, 5516J-15 T , was isolated from an air sample from Jeju Island, Republic of Korea. The organism was found to have resistance to UV radiation typical of members of the genus Deinococcus, and it was placed within the radiation of the Deinococcus on a phylogenetic tree based on 16S rRNA gene sequences. Strain 5516J-15 T shared low 16S rRNA gene sequence similarity (84.5-87.8 %) with Deinococcus species, showing highest sequence similarity to Deinococcus deserti VCD115 T (87.8 %) and Deinococcus indicus Wt/1a T (87.8 %).
major quinone and iso-C 12 : 0 , anteiso-C 13 : 0 , iso-C 16 : 0 and C 16 : 0 as the major fatty acids. Its polar lipid profile contained three unknown aminophospholipids, two unknown polar lipids, one unknown phospholipid and one unknown glycolipid. The DNA G+C content of strain 5516J-15 T was 61.3 mol%. Based on the phylogenetic and phenotypic data presented, it is proposed that the unknown strain should be classified within a novel species in the genus Deinococcus with the name Deinococcus cellulosilyticus sp. nov. The type strain is 5516J-15 T (5KACC 11606
Since the first report of the genus Deinococcus (Brooks & Murray, 1981) , 23 species with validly published names have been recovered from various environments such as soils, hot springs, foods, faeces, air dust and the rhizosphere. The most prominent characteristic of this genus is extreme resistance to UV and gamma radiation and desiccation. In the course of the study of the bacterial population from air samples, we isolated a novel Deinococcus isolate. Here, we report on the taxonomic characterization of pink-coloured strain 5516J-15
T .
An air sample was collected in the Jeju region using an MAS-100 air sampler (Merck) (single-stage multiple-hole impactor). The sampler contained a Petri dish with R2A agar (BBL) amended with 200 mg cycloheximide ml 21 (Sigma). After sampling, the plate was incubated at 28 u C for 5 days, and strain 5516J-15 T was recovered.
Sequencing of the 16S rRNA gene was performed as described previously (Kwon et al., 2003) . Sequence comparison between isolate 5516J-15 T and sequences from Deinococcus species with validly published names obtained from GenBank was conducted by using CLUSTAL W software (Thompson et al., 1994) . Strain 5516J-15 T showed low 16S rRNA gene sequence similarity (84.5-87.8 %) to Deinococcus species, showing highest sequence similarity to Deinococcus deserti VCD115 T (87.8 %) and Deinococcus indicus Wt/1a T (87.8 %). Phylogenetic analyses were performed using the MEGA 3 program (Kumar et al., 2004) . Phylogenetic dendrograms were constructed using the neighbour-joining and maximum-parsimony methods with bootstrap values based on 1000 replications. According to the neighbour-joining tree ( Fig. 1) , strain 5516J-6 T was closely related to the genus Deinococcus with the support of a high bootstrap value (100 %) despite being positioned outside the radiation of the genus Deinococcus. The maximum-parsimony tree ( Supplementary Fig. S1 in IJSEM Online), which showed a slightly different phylogenetic topology, positioned strain 5516J-15 T within the genus Deinococcus.
To investigate the basic physiological and biochemical characteristics of the strain, we used the methods of Smibert & Krieg (1994) for the following tests: oxidase and catalase reaction and hydrolysis of CM-cellulose, casein, chitin, DNA, pectin, starch, tyrosine and Tween 80. For testing the Gram reaction, a Gram-stain kit (Difco), Bactident aminopeptidase test strips (Merck) and the KOH test (Gregersen, 1978) were used. UV irradiation was carried out according to the methods of Hirsch et al. (2004) with Deinococcus geothermalis DSM 11300 T , Deinococcus murrayi DSM 11303 T , Escherichia coli ATCC 35607 and Bacillus subtilis ATCC 465 as controls. Anaerobic growth was checked using a BBL anaerobic jar (Becton Dickinson). The temperature range (5-55 u C at intervals of 5 u C) and pH range (pH 4-10 at intervals of 1 pH unit) for growth and requirement for 0, 1, 2 and 5 % NaCl (w/v) were determined using R2A medium. For other classical and phenotypic tests, API 20 NE, API ID 32GN and API ZYM test kits (bioMérieux) were also used according to the manufacturer's recommendations. The API ZYM tests were read after 4 h incubation at 37 uC, the other API tests after 48 h at 28 uC.
Strain 5516J-15
T was strictly aerobic, Gram-positive, nonmotile and rod-shaped. It grew well on R2A and nutrient agar (Difco) and grew weakly on trypticase soy agar (Difco), but did not grow on MacConkey agar (Difco The peptidoglycan structure was elucidated by analysing hydrolysates of purified peptidoglycan by using TLC and GC as described by Groth et al. (1996) . Isoprenoid quinones were extracted from lyophilized cells and analysed by HPLC as described previously (Groth et al., 1996) . Polar lipids were analysed according to Minnikin et al. (1984) . Fatty acid methyl esters were extracted and prepared by the standard protocol of the Microbial Identification System (MIDI; Microbial ID) after cells were grown on R2A medium for 48 h at 28 u C. DNA G+C content was determined using an HPLC method (Mesbah et al., 1989) . T contained three unknown aminophospholipids, two unknown polar lipids, one unknown phospholipid and one unknown glycolipid ( Supplementary Fig. S2 in IJSEM Online). Strain 5516J-15 T contained moderate levels of several fatty acids such as iso-C 12 : 0 (15.5 %), anteiso-C 13 : 0 (15.1 %), iso-C 16 : 0 (14.0 %) and C 16 : 0 (12.1 %) (Supplementary Table  S1 in IJSEM Online). The DNA G+C content of strain 5516J-15 T was 61.3 mol%. 
T can be clearly separated from D. deserti DSM 17065
T and D. indicus DSM 15307 T in that it contains relatively large amounts of iso-C 12 : 0 and anteiso-C 13 : 0 and it contains three unknown aminophospholipids and it lacks summed feature 3 (Supplementary Table S1 and Supplementary Fig. S2 ). However, strain 5516J-15 T had the common properties that define the genus Deinococcus such as resistance to UV radiation, peptidoglycan structure including L-ornithine and MK-8 as the major quinone, and this conclusion was also supported by the phylogenetic dendrograms.
From our genotypic and phenotypic characterization, strain 5516J-6 T is considered to represent a novel species of the genus Deinococcus, for which the name Deinococcus cellulosilyticus sp. nov. is proposed.
Description of Deinococcus cellulosilyticus sp. nov.
Deinococcus cellulosilyticus (cel.lu.lo.si.ly9ti.cus. N.L. n. cellulosum cellulose; N.L. part. adj. lyticus from Gr. adj. lutikos dissolving; N.L. masc. part. adj. cellulosilyticus cellulosedissolving).
Cells are 1.2-1.661.5-3.0 mm in size. Colonies are lightpink, round and convex with clear margins. The temperature range for growth is 5-45 u C, with an optimum at 25-35 u C. Growth occurs at pH 4.0-9.0, with an optimum at pH 6.0-8.0. Cannot grow on 2 % NaCl. Catalase-and oxidase-positive. Hydrolyses casein, CM-cellulose, chitin, starch, Tween 80 and tyrosine. Does not hydrolyse DNA or pectin. The peptidoglycan structure is type A3b including L-ornithine. The major menaquinone is MK-8. The polar lipid profile contains three unknown aminophospholipids, two unknown polar lipids, one unknown phospholipid and one unknown glycolipid. The major cellular fatty acids are iso-C 12 : 0 , anteiso-C 13 : 0 , iso-C 16 : 0 and C 16 : 0 . The G+C content of the DNA is 61.3 mol%.
The type strain, 5516J-15 T (5KACC 11606 T 5DSM 18568 T ), was isolated from an air sample collected on Jeju Island, Republic of Korea.
